Dangerous Substances and Processes: Consideration of the Subject within the Educational Process  by Feszterová, Melánia
 Procedia - Social and Behavioral Sciences  116 ( 2014 )  1176 – 1180 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of Academic World Education and Research Center.
doi: 10.1016/j.sbspro.2014.01.365 
ScienceDirect
5th World Conference on Educational Sciences - WCES 2013 
Dangerous substances and processes: consideration of the subject 
within the educational process 
Melánia Feszterová *  
Department of Chemistry, Faculty of Natural Sciences, Constantine the Philosopher University, Tr. A. Hlinku 1, 949 74 Nitra, Slovakia 
Abstract 
The education and training associated with Occupational Health and Safety (OHS) is a tool for the systematic forming and 
developing of science and professional knowledge and skills. The field of OHS aims at decreasing the accident and injury rate, 
making use of risk assessment and precautionary measures in terms of progressive arrangements from practice, education and the 
development of understanding. These factors lead to a complex improvement in welfare, an increase in the ”culture of work” and 
school preparation. The evaluation of the dangers and risks associated with various types of chemical materials and chemical 
mixtures needs to be understood, together with the situations in which and why they are dangerous. The risks may exist when 
they are in the form of side products, such as in the form of waste materials within production technologies and processes. That is 
why it is essential to know the dangers involved and to keep the rules that ensure safe working with chemical materials and 
mixtures. The paper shows how important the discipline of “dangerous substances and processes” is in education and in the 
training process of future graduates in the Bachelor degree programme in Occupational Health and Safety in the Workplace. 
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1. Introduction 
The risk evaluation associated with working with various substances and compounds should be understood in 
terms of the situation and conditions they are applied in (Husin, Mohamad, Abdullah & Anuar, 2012). The danger 
may appear when they emerge, for example, as side products or waste substances in production technologies and 
processes (Astrup, Møller & Fruergaard, 2009; Chen, Geng & Fujita, 2010; Daskalopoulos, Badr & Probert, 1997; 
Rojas-Caldelas, Corona Zambrano, 2008). This is the main reason why it is essential to know the risks involved, and 
to take measures to protect oneself. The Slovak Ministry of the Economy has published direction No. 3/2010 Coll. 
that provides details of general requirements for classification, labelling and packing of dangerous substances and 
compounds, and follows § 7 par. 5 Act No. 67/2010 Coll. on introducing chemical substances and compounds to the 
market and changes in relating Acts, which deals with (instead of others): warning symbols and labels for dangerous 
substances and compounds, their focus on specific risks, details of general requirements on classification, packing 
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and labelling of dangerous substances and compounds and details of their technical specification. In practice, we 
can deal with chemical substances and compounds which are classified according to their physical-chemical 
features, and their specific influence on human health and the environment.  
Relating to these specific features and the classification of chemical substances and compounds, the main 
objective of the paper is to widen the knowledge of students of the Bachelor degree programme in Occupational 
Health and Safety with regard to dangerous substances through the use of e-learning.   
2. The subject Dangerous substances and processes and its place in the educational process 
The Faculty of Education of Constantine the Philosopher University in Nitra, provides a Bachelor degree 
programme in Occupational Health and Safety (OHS) in both full-time and part-time forms. It has been running in 
the Technology and IT Department since the academic year 2008/2009. The programme includes the modules in the 
subjects Dangerous substances and processes (one lecture and two practical seminars per week) in the second year, 
Ergonomy and Environmental Engineering, Legislation I.-III., OHS I.-IV., Risk Management, Safety of Technical 
Systems, Risk Analysis Methods, Safety of Technical Devices, Dangerous Substances and Matters, Hygiene at 
Work, Explosion and Fire Protection, etc. in the first to third years. 
The module Dangerous substances and processes, focuses on this field, paying special attention to chemical 
safety, chemical substances and compounds, dangerous chemical substances, and defining and keeping the rules for 
manipulation of such substance and compounds and their safe disposal. The objective of this module is to present 
information about dangerous substances, compounds and processes, and about requirements with regard to 
protection while handling them. Students apply such safety directions in the workplace and in the environment 
Kozík & Feszterová, 2011). The subject emphasizes the need for safety rules when working with dangerous 
substances and minimizing risks of injuries within the working process (Feszterová, 2008). Thus, it is highly 
recommended that individuals work with them as little as possible and avoid their application if they can be replaced 
by other, less dangerous substances (Prousek, 2001). The risk of explosion, fire, unexpected reactions, toxic harm, 
irritation, or generally harmful influence should be avoided (Feszterová & Poledníková, 2009). These were the main 
reasons why the e-learning course Dangerous substances and processes was designed.  
3. The e-learning application in the subject of Dangerous substances and processes  
Considering the current stage of development, where the nature of work is changing and moving towards the 
virtual organization of activities, the educational process have also undergone major changes (Fulier, 2005; Ghilic-
Micu, Mircea & Stoica, 2012; Vrábelová, 2005). The importance of the application in the education process is 
influenced not only by the development of ICT and the information society, but also by the society’s requirements 
(Magdin et al., 2010; Tohidi, 2011). The implementation of innovation processes in education, reflecting 
contemporary educational trends, involves providing such information to learners which can be immediately applied 
in their further professional education and in their practical lives (Líšková & Solgajová, 2008; Semradová & 
Hubačková, 2012). This also enables them to solve tasks resulting in real life situations by applying newly 
developed knowledge and skills (Feszterová, 2009; Laal, 2012). Over the past decade, the use of computers and new 
technologies has become an important aspect of teaching and learning (Frydrychová-Klimová, 2012). The quality 
principle of education is the key one. Computers, in their role of providing didactic means, provide a satisfactory 
amount of visual aids, and e-learning is one of numerous ways in which modern didactic means can be applied in 
education (Bílek & Toboříková, 2010; Líšková, 2007; Turčáni, Bílek & Slabý, 2003). The e-learning 
implementation enables educators to improve the process of learning in that it widens the cognitive-education 
function, and to develop and widen the learner’s knowledge. ICT and the internet provide various possibilities such 
as feedback in practising, remote integration of self-study and teamwork, simulating various situations, 
environments and experiments which learners may find themselves in and solving real life problems and tasks 
(Bílek, Semradová & Šimonová, 2010). E-learning enables a fluent widening of information and knowledge, thus 
developing the learner’s abilities (Frydrychová-Klimová, Hubačková & Semradová, 2011).  
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The e-learning education portal is located on the Nitra webpage of the Constantine the Philosopher University, in 
the module Moodle LMS which provides space for preparing online courses and designing study materials. The 
Dangerous substances and processes course includes study texts and tools for managing the process of instruction, 
provides tools for creating tests and for communicating with the course participants and tutors. Within this module, 
learners realize the importance of concrete pieces of information and their application in other subjects and practices 
(Figure 1). The module supports methods of self-study and is appropriate for both full-time and part-time learners. It 
is structured over a 13 week period, with each chapter of the learning material having three parts: explanation, 
practice and feedback.  These can be used in various way, e.g. for the preparation of study materials, either in the 
form of presentations in the form of lectures (in the form of PowerPoint presentations, texts), index, etc. The 
practical activities include practising and feedback, and checks and evaluates the learner’s knowledge (in the form 
of tests and tasks), recommend literary sources, etc. The process of test preparation, creating databases of tasks, 
testing and evaluation are crucial and provide space for the learner’s active participation in the process of knowledge 
development. At the same time, it allows the tutor to monitor the process of knowledge gain on the part of the 
learner. Above all, the e-learning course mediates information by adding such activities as questionnaires, forums, 
chats and surveys. 
 
In practice we meet with a constantly increasing number of negative changes which are directly connected to the 
threat to human health during work, and the safety of workplaces in individual industries, transport, energetics, as 
Figure 1. The e-learning application in the Dangerous substances and processes module 
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well as an increasing number of industrial injuries (Feszterová, Kozík & Tureková, 2012). The e-education process 
provides space to allow fluent restoration of knowledge, together with the addition and widening of knowledge 
through self-study (Stoica & Ghilic-Micu, 2009; Šimonová et al., 2010). In some e-learning courses, animation, 
video-recorded lectures or case studies are available which make some difficult parts of the learning content easier 
to understand (Poulová & Šimonová, 2013; Frydrychová-Klimová & Semradová, 2012).  
The tutors´ experience and the feedback from this module prove that the younger generation is interested in 
education in this field, which is (thanks to the internet) easily accessible for each student. It enables them to use non-
standard procedures and methods, and it develops their self-study skills involving the use of activities, and 
enhancing their creativeness and sense of discovery.  
4. Conclusions 
University education is the most important and best starting point in terms of preparing a young person for 
his/her  personal and professional life (Kozík & Feszterová, 2010a). University study programmes focused on the 
field of OHS have resulted as part of a long-term development which is still not finished (Kozík & Feszterová, 
2010b). The main reasons for this are the frequently changing legislation and directions which reflect social 
changes, technical and technological development, the harmonization of Slovak and European Union documents, 
and their implementation in the Slovak educational system. The on-going widening of the cognitive-educational 
function and the improvement in ICT-supported learning processes enables educators to apply them in practice. Our 
objective is to prepare (Tohidi & Jabbari, 2012) and motivate the younger generation by providing examples of safe 
working situations. Arising from this, the educational content of a module such as Dangerous substances and 
processes should follow government legislation and directions and thus protect human health, the quality of work 
and the environment in which we live (Cucchiellal & Gastaldi, 2011).  
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